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IN previous investigations the incidence of calcified atheroma in gastric and
duodenal ulcers and in carcinoma of the stomach in patients over 50 years of
age was examined (Elkeles, 1949, 1950, 1953). Radiography of the abdominal
aorta was used to evaluate the presence or absence of calcified atheroma.
More or less advanced calcification of the abdominal aorta was found in 75
per cent of the gastric ulcer series, in 34 per cent of the duodenal ulcers and
approximately the same percentage in the control series. A surprisingly low
incidence of calcified atheroma (5 per cent) was found in gastric carcinoma. It
seemed, therefore, ofinterest to extend these studies to carcinoma of other organs.
The rareoccurrence ofseverearteriosclerosis in cancerpatientshasbeenobserved
by several pathologists. Busch (1924) states that a large number of cancer
patients are completely free from lipoid infiltrations and sclerosis of the arteries.
Sjoeval and Wihman (1934) in their study of arteriosclerosis in Sweden point
out that the low degree of arteriosclerosis in cancer cases is striking compared
with the total material examined by them. Wegelin (1935) arrives at similar
conclusions and finds support in a Berlin statistic which clearly demonstrates
that severe arteriosclerosis is less frequent in cancer patients between 40 and 70
years of age than in the whole autopsy material of the corresponding age group.
He believes in a fundamental difference of disposition between the two diseases.
Casper (1932), who examined the degree of arteriosclerosis in 160 post-mortem
examinations with malignant new growth and 300 controls, expressed the view
that arteriosclerosis and malignant neoplasm exclude each other to some extent.
In a recent study on the pathogenesis of coronary sclerosis, Lober (1953) investi-
gated separately from the main group 121 cases who died of malignant neoplasm.
The degree of coronary sclerosis in this group was found to be considerably lower
than that of the main group. Wanscher, Clemmesen and Nielsen (1951) who
studied the atherosclerotic lesions in 822 cancer and in 1013 control cases on
post-mortem material found a pronounced difference in degree of atherosclerotic
lesions between the cancer and control series.
The purpose ofthis paper is to present the results of an investigation in which
the incidence of calcified atheroma in patients with cancer and control cases over
50 years of age was studied during life. Radiography of the abdominal aorta was
found to be a valuable method for this purpose. This segment of the aorta was
chosen as the test area, because the earliest and the most severe manifestations
of generalized arteriosclerosis are found here. Haythorn et al. (1936) in their
investigation on the calcium content ofaortas found the heaviest calcium deposits
in the abdominal portion. The radiographic method is limited to the detectionA. ELKELES
of calcified atherosclerosis, but in the vast majority of advanced lesions calcium
deposits are present. According to Petersen (1952) a compact plaque of calcium
about 1 cm. in diameter can usually be visualized on radiographs.
A classification of the calcified atheromatous lesions has been attempted by
designating a thin linear plaque approximately 3-5 cm. in length as +-, 10-12
cm. or parallel linear shadows as ++, and more extensive lesions involving
almost the whole wall as + -+-. The abdominal aorta was radiographed in 1116
patients over 50 years of age, comprising 416 carcinoma cases, in whom the
diagnosis was verified by either operation, biopsy or post-mortem examination,
and 700 controls chosen at random from in- and outpatients of general hospitals.
The results are given in Tables 1 and 2.
TABLE I.-Cancer of Various Organs
Degree of calcification of abdominal
Number aorta on Roentgenograms. Per cent
of ' -__ of
Age. cases. 0 + ++ +++ calcification.
50-60 . 150 . 134 7 7 2 . 10- 7
61-70 . 164 . 131 8 20 5 . 20.1
71-80 . 102 . 73 8 14 7 . 28*4
Total number 416
Calcification = 18 75 per cent.
TABLE II.-Control Cases
Degree of calcification of abdominal
Number . aorta on Roentgenograms. Per cent
of of
Age. cases. 0 + + + +++ calcification.
50-60 . 312 . 259 30 17 6 . 16-9
61-70 . 264 . 156 42 37 29 . 40 9
71-80 . 124 . 35 16 24 49 . 71- 8
Total number . 700
Calcification = 35.7 per cent.
The investigation shows a much lower incidence of calcified atheroma in the
cancer series (18.7 per cent) than in the control cases (35.7 per cent). This differ-
ence is even more pronounced in the older patients. In the 71-80 age group 71.9
per cent of the controls compared with 28.4 per cent of the cancer patients show
evidence of calcified atheroma. There is also a significant difference in the occur-
rence of severe atheromatous lesions. + + calcification was found in 12 per
cent ofthe controls and in only 3.4 per cent of the cancer cases.
Thelowdegreeofatherosclerosisincancercasesisdifficulttoexplain. Wanscher,
Clemmesen and Nielsen (1951) assume that the presence of carcinoma reduces
the extension of atherosclerosis. A similar view is held by Lober (1953), who
believes that the low degree of atherosclerosis in cancer patients is the result of
alterations in nutrition during a prolonged terminal illness. Since he found the
degree of coronary sclerosis in the cancer series about 10 years behind that of the
group without malignancy, he assumes an actual regression of the atherosclerotic
lesions. These theories cannot easily be refuted when solely based on post-mortem
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material. The radiographic method, however, permits a study of the degree of
calcified atheroma in cancer patients when anaemia or cachexia have not yet
developed. The results of the present investigation do not support the concept
that the low degree of atherosclerosis in cancer patients is due to the process of
wasting. It may be added that according to Wilens (1947) a low nutritional state
over a prolonged period may lead to a reduction in the amount oflipid contained
in the intimal lesions but not to any significant diminution ofthe other features of
the atherosclerotic process.
In the course of this investigation it became evident that a true picture of the
cancer-atherosclerosis relationship can only be obtained by studying the incidence
ofcalcified atheroma in cancer ofdifferent organs. An attempt has, therefore, been
made to analyse this relationship in some of the more common sites of cancer.
The rare occurrence of calcification in the abdominal aorta in cancer of the
stomach is striking. Only six out of 91 cases (6.6 per cent) show evidence of calci-
fied atheroma. It has been suggested that an inherited element plays a part in
the susceptibility to gastric carcinoma (Aird, Bentall and Fraser Roberts, 1953;
Gorer, 1938). The present findings seem to be in conformity with this concept
but suggest a genetic element for the susceptibility to the more severe type of
atherosclerosis as well. It seems that these two genetic factors occur rarely
together in the same individual.
A low degree of atherosclerosis has also been found in carcinoma of the sex
glands. Nine out of 65 cases of carcinoma of the breast (13.8 per cent) and 3 out
of 31 cases of carcinoma of the prostrate (9.7 per cent) show evidence of calcified
atheroma. In the latter the number of cases is rather small, but it is significant
that 26 ofthese occurredin the age group of 61-80. The slightly higher percentage
of calcification in carcinoma of the breast can perhaps be explained by the obser-
vation that atherosclerosis in women after the menopause is more pronounced
than in men of the corresponding age group (Petersen, 1952).
In contrast to cancer of the stomach and of the sex organs, severe atheroma
is at least as common in cancer of the respiratory tract as in the control series.
Eighteen out of 48 cases (37.5 per cent) show calcification of the abdominal aorta
mainly of an advanced degree.
With our present limited knowledge of the origin of cancer any attempt to
explain the results of this study are bound to be somewhat speculative. The
evidence of this investigation points to the possibility that cancers, which are
influenced by genetic elements or are hormone dependent, show a low incidence of
calcified atheroma. Cancers predominantly caused by exogenous carcinogenic
agents show the same percentage of calcified atheroma as the control cases.
Thus, individuals with marked atherosclerosis are less likely to develop
carcinoma of certain organs, e.g. of the stomach, breast, prostate.
SUMMARY
Radiography of the abdominal aorta has been found to be a valuable method
for recognizing calcified atheroma during life. The abdominal aorta was radio-
graphed in 1116 patients over 50 years of age, comprising 416 cases of cancer of
various organs and 700 controls.
A low incidence of calcified atheroma has been found in the cancer cases
(18.7 per cent) compared with the control series (35.7 per cent). This difference
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is even more pronounced in the 71-80 age group, 28.4 per cent against 71.9 per
cent.
Calcified atheroma is rare in carcinoma of the stomach and its incidence is
low in carcinoma ofthe prostate and breast. The percentage ofcalcified atheroma
in cancer of the respiratory tract does not differ from that of the control series.
The hypothesis is proposed that the incidence of calcified atheroma is low in
cancers which are influenced by genetic factors or are hormone dependent. The
incidence of calcified atheroma in cancers predominantly caused by exogenous
carcinogenic agents does not differ from the control series.
Individuals with marked atherosclerosis are less likely to develop cancer of
certain organs, e.g. of the stomach, breast, prostate.
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